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Description 

[0001] The present invention relates to a method 
and apparatus by which two-color parts that have differ- 
ent colors, properties, etc.. in the surface and the inte- 
rior can be molded from polyurethane materials through 
RIM (reaction-injection molding). 
[0002] The conventional known RIM technology for 
molding polyurethane parts employs a mold having a 
single gate connected to a single head for mixing two 
components and it involves the following steps: 

(1) the mold is opened and a mold release agent is 
applied to the surface of the mold cavity; 

(2) if an insert is to be used, same is set in the cav- 
ity and the mold is closed; 

(3) an RIM polyurethane material coming from the 
mixing head is injected into the cavity through the 
gate so that the respective components will react to 
cure; and 

(4) the moid is opened and the molded part is 
removed. 

[0003] Among these steps, the application of the 
mold release agent accounts for a large portion of the 
length of the molding cycle and has been a bar to cycle 
reduction. Furthermore, the use of a single type of RIM 
polyurethane material makes it difficult to provide differ- 
ent properties in the surface and the interior of the 
molded part (providing different blow ratios is all that 
can be done) and K has been impossible to achieve free 
alterations in various characteristics such as hand and 
endurance. Polyurethane molding by RIM is sometimes 
done after pigment-containing polyurethane materials 
(colorants) are applied to the surface of the mold cavity 
but this application step is time-consuming. 
[0004] With a view to solving these problems, the 
applicant previously proposed a method of molding two- 
color parts by RIM that included the step of injecting dif- 
ferent property polyurethane materials into an evacu- 
ated mold cavity (see non-prepublished EP-A 0594 
981 ). This method comprises: 

(1) reducing the pressure in the cavity of a mold; (2) 
then injecting a small amount of a surface-forming 
RIM polyurethane material into the evacuated cav- 
ity through a gate; and 

(3) subsequently, injecting an interior-forming RIM 
polyurethane material into the same cavity in a sim- 
ilar manner. 

[0005] EP-A-461 522 is directed to a process for 
manufacturing a polyurethane article in a mold by RIM 
without using low-boiling blowing agents. Instead 
thereof, water is used as blowing agent so that a vac- 
uum is needed in the mold for evaporating the water 
even at temperatures of 70 to 90° C in the polyurethane 
material so as to obtain a foaming of the polyurethane 



material in the central pari All materia) is injected in a 
single step by a single injection head. 
[0006] A first object of the present invention is to 
provide a method and an apparatus for molding different 

5 property polyurethane parts by RIM at a lower equip- 
ment cost than the previous proposal. 
[0007] A second object of the invention is to provide 
a method and an apparatus for molding different prop- 
erty polyurethane parts by RIM, according to which a 

10 surface area that is different from the interior in color, 
properties, etc. can be selectively formed in a desired 
site of the molded part. 

[0008] The method of molding a different property 
polyurethane part by RIM to attain the first object of the 

is invention is def ined in claim 1 . 

[0009] This method can be implemented with an 
apparatus as defined in claim 6. 
[0010] In the method and the apparatus described 
above, the number of heads that can be used for mixing 

20 two surface-forming components is not limited to one 
and two or more mixing heads may be used; this is also 
true with the head for mixing two interior-forming com- 
ponents. The number of common gates to be used is 
not limited to one, either, and two or more common 

25 gates may be used in such a way that they are respec- 
tively connected to the head for mixing two surface- 
forming components and to the head for mixing two 
interior-forming components. 

[0011] The method of molding a different property 
30 polyurethane part by RIM to attain the second object of 
the invention comprises the features mentioned in claim 
12. 

[0012] This method can be implemented with an 
apparatus as defined in claim 18. 

35 [0013] In the method and the apparatus described 
above, the number of gates that can be used to form the 
surface of the molded part is not limited to one and two 
or more gates may be used, with each being connected 
to the head for mixing two surface-forming components. 

40 The number of gates that can be used to form the inte- 
rior of the molded part is not limited to one, either, and 
two or more gates may be used, with each being con- 
nected to the head for mixing two interior-forming com- 
ponents. 

45 [0014] The surface-forming RIM polyurethane 
material may contain at least one auxiliary component 
typically selected from among a colorant, a mold 
release agent and a catalyst. 

[001 5] According to the method and apparatus that 
so are intended to attain the first object of the present 
invention, two-color parts the interior of which is cov- 
ered with a thin film of the surface area can be molded 
by RIM from polyurethane. The exact theory of this phe- 
nomenon has not yet been clarified but the reason may 
55 be postulated as follows. When the cavity of a mold 
under vacuum is filled with a small amount of the sur- 
face forming RIM polyurethane material, the injected 
polyurethane material as it undergoes a sudden drop in 
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pressure from the existing pressurized state scatters 
within the cavity and is deposited as a thin film on the 
surface of the cavity, thereby forming the surface area of 
the two-color part to be eventually molded. When the 
interior forming RIM polyurethane material is thereafter 5 
injected into the cavity, the injected polyurethane mate- 
rial fills the cavity and its components react to cure, 
forming the interior of the two-color part. The amount of 
injection of the surface-forming RIM polyurethane mate- 
rial and the time schedule for injecting the surface- and 10 
interior-forming RIM polyurethane materials can be set 
in any desired way. 

[001 6] In addition, according to the method and the 
apparatus under consideration, the head for mixing the 
surface-forming components may be used exclusively 75 
for the purpose of forming the surface-forming RIM 
polyurethane material whereas the head for mixing the 
interior-forming components may be used exclusively 
for the purpose of forming the interior-forming RIM poly- 
urethane material; therefore, the respective heads can 20 
be fabricated as inexpensive two-component mixing 
heads. 

[001 7] According to the method and apparatus that 
are intended to attain the second object of the present 
invention, not only the advantage that is described just 2s 
above but also another meritorious effect can be 
attained; namely, a surface area that is different from the 
interior in color, properties, etc. can be selectively 
formed in any desired sites of the molded part by prop- 
erly setting the position of the surface-forming gate or so 
the amount of injection of the surface-forming RIM poly- 
urethane material. 

[001 8] In a preferred embodiment, at least one aux- 
iliary component selected from a colorant, a mold 
release agent and a catalyst may be mixed with the sur- 35 
face forming RIM polyurethane material and this is 
effective in ensuring that the eventually molded two- 
color part can be easily rendered to have different 
colors, properties, etc., in the surface area and the inte- 
rior. Stated specifically, better release of the molded 40 
part is achieved by mixing a mold release agent with the 
polyurethane material. H a colorant is mixed, the colored 
surface area will hide the interior of the molded part in a 
better way. If a catalyst is mixed to control a certain 
quality such as endurance, hardness or foam density, 45 
different properties can easily be provided in the surface 
area and the interior. 

[0019] The present invention will now be explained 
further by way of example and with reference to the 
accompanying drawings, in which: so 

Fig. 1 is a cross-sectional view showing the step of 
forming the surface area of a polyurethane coating 
on a steering wheel in the method of molding a two- 
color part in the first embodiment of the invention; 55 
Fig. 2 is a plan view showing the step of setting the 
core of the steering wheel in the lower mold; 
Fig. 3 is a cross-sectional view showing the step of 



the forming the interior of the polyurethane coating; 
Fig. 4 is a cross-sectional view showing the step of 
demdding the polyurethane coating; 
Fig. 5 is a cross-sectional view of the two-compo- 
nent mixing heads for use in molding in the first 
embodiment; 

Fig. 6 is a cross-sectional view of the molded poly- 
urethane coating; 

Fig. 7 is a cross-sectional view showing the step of 
forming the surface area of a polyurethane coating 
on a steering wheel in the method of molding a two- 
color part in the second embodiment of the inven- 
tion; 

Fig. 8 is a plan view showing the lower mold used in 
the second embodiment; 

Fig. 9 is a cross-sectional view showing the step of 
forming the interior of the polyurethane coating; 
Fig . 1 0 is a cross-sectional view showing the step of 
demolding the polyurethane coating; and 
Fig. 1 1 is a plan view showing the back side of the 
molded polyurethane coating. 

[0020] A first embodiment of the present invention 
in which it is applied to the molding of a two-color RIM 
polyurethane coating on a steering wheel is described 
below with reference to Figs. 1 to 6. The molding appa- 
ratus to be used in this embodiment comprises basically 
a mold 101, a vacuum box 111 and two-component 
component mixing heads 121 and 122. These basic 
parts of the molding apparatus are described below in 
detail. 

[0021] The mold 101 consists of two split parts, an 
upper mold 102 and a lower mold 103. The parting line 
between the two molds is provided with a cavity surface 
105 that forms an annular cavity 104 upon mold closing, 
as well as a sprue 106, a runner 107 and a common 
gate 108 that is open to the cavity 104. The members 
106, 107 and 108 provide a feed passageway. The 
lower mold 103 has a runner 120 that extends upward 
from the bottom face to be open to the common gate 
1 08. A vent hole 1 1 0 is formed in the upper mold 1 02 at 
the position where it is to be finally filled with a poly- 
urethane material. 

[0022] The vacuum box 111 provides an airtight 
enclosure of the mold 101 containing an empty space K 
and consists of two split parts, an upper box 1 12 and a 
lower box 113. The upper box 1 12 contains the upper 
mold 1 02 and the lower box 1 1 3 contains the lower mold 
103. The upper box 1 12 and the lower box 1 13 are fitted 
on a clamping unit (not shown); in the embodiment 
under consideration, the lower box 1 13 will move up and 
down, so that the vacuum box 1 1 1 is opened and closed 
in synchronism with the opening and closing of the mold 
101. An O-fing 114 is fitted in a groove formed in the 
parting face of the upper box 112; when the vacuum box 
111 is closed, the O-ring 114 will contact the parting 
face of the lower box 113 so as to seal the space 
between the upper and lower boxes. 
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[0023] The lower box 113 is fitted with a suction 
plug 1 1 5 which is connected via a suction hose 1 1 6 and 
a valve 1 17 to a vacuum pump 118. The lower box 1 13 
is also furnished with an inspection window 1 19 that is 
provided to insure airtightness and through which the 
area around the venthole 110 can be seen from the out- 
side of the vacuum box 1 1 1 . 

[0024] The head 1 21 for mixing two surface-forming 
components and the head 122 for mixing two interior- 
forming components have the same construction and 
each consists of a cylinder 1 23 and a body 124 fitted on 
the distal end as shown in Fig. 5. The body 124 has a 
slender injection nozzle 125 at the tip. A through-hole 
126 is formed in the center of the body 124 and a spool 
1 28 fitted on a piston (not shown) in the cylinder 1 23 is 
slidably inserted into the hole 126. A pair of longitudi- 
nally extending grooves 129 are formed in diametric 
positions on the periphery of the spool 128. In response 
to the reciprocating motion of the piston, the spool 128 
slides either to the advanced position shown by a one- 
long-and-two-short dashed line in Fig. 5 or to the 
retracted position shown by a solid line in Fig. 5. When 
in the retracted position, the spool 128 has in front of it 
a mixing compartment 130 where the necessary com- 
ponents of the feed are to be mixed together in the man- 
ner to be described hereinafter. 
[0025] The body 1 24 has in its interior a polyol com- 
ponent supply nozzle member 131 which is disposed to 
face an isocyanate component supply nozzle member 
132. Each nozzle member has a tapered orifice 135 
formed in such a way that it opens to the mixing com- 
partment 130 or elongated grooves 129. A holder (not 
shown) of the nozzle members 131 and 132 is fitted 
around the body 124 and needles 137 are inserted into 
the holder in such a way that their tips will control the 
degree of opening of the orifices 135. Next to the nozzle 
members 131 and 132 in the body 124, there are 
formed a polyol component returning hole 138 and an 
isocyanate component returning hole 1 39, both of which 
are open to the elongated grooves 129. 
[0026] The nozzle member 131 and the return hole 
138 are connected via hose 141a to a polyol component 
tank 141b and pump 141c, thereby forming a circulation 
path of the polyol component (tank 141b pump 141c 
-» nozzle member 131 -» elongated groove 129 -> 
return hole 138 -> tank 141c). The nozzle member 132 
and the return hole 139 are also connected via hose 
142a to an isocyanate component tank 142b and pump 
142c, thereby forming a circulation path of the isocy- 
anate component (tank 142b -> pump 142c -> nozzle 
member 132 -> elongated groove 129 -> return hole 
139 -> tank 142b). 

[0027] The injection nozzle 1 25 on the head 121 for 
mixing two surface-forming components penetrates a 
through-hole 140 in the bottom plate of the lower box 
113 to be connected to the runner 120. The injection 
nozzle 125 on the head 122 for mixing two interior-form- 
ing components penetrates a through-hole 140 in a side 



plate of the lower box 1 1 3 to be connected to the runner 
107. The gaps between the mixing head 121 and the 
inner surface of the through-hole 140 are sealed by 
means of a plurality of O-rings 150 and so are the gaps 

5 between the mixing head 122 and the inner surface of 
the through-hole 140. Thus, in the embodiment under 
consideration, two inexpensive heads 121 and 122 are 
employed for mixing two components and this has the 
advantage of reducing the equipment cost compared to 

to the use of one head for mixing four components. 

[0028] The method of molding a different property 
polyurethane coating by RIM according to the embodi- 
ment under consideration using the apparatus 
described above is discussed below in terms of the 

is sequence of steps involved. 

(1) Open the mold 101 and apply a mold release 
agent to the cavity surfaces 105 defined by the 
upper mold 102 and lower mold 103. 
20 (2) Set the core 146 of a steering wheel 145 along 
the cavity surface 105 in the lower mold 103; then 
dose the mold 101 to form the cavity 104 while, at 
the same time, the vacuum box 1 11 is closed air- 
tight 

25 (3) Operate the vacuum pump 118 to produce a 
suitable degree of vacuum within the space K in the 
vacuum box 1 1 1 and evacuate the interior of the 
cavity 104 to generally the same degree of vacuum 
via the vent hole 107 and through the very small 

30 clearance between the surfaces on both sides of 
the parting line. It should be noted here that the 
space K serves as an accumulator which prevents 
the air pressure in the cavity 104 from building up 
when the molding materials to be described below 

35 are injected into the cavity 1 04 and allowed to foam. 
(4) The spool 128 in the head 121 for mixing two 
surface-forming components is retracted and the 
polyol component extruded from the nozzle mem- 
ber 131 and the isocyanate component extruded 

40 from the nozzle member 132 are delivered into the 
mixing compartment 130, where they are mixed by 
impingement to prepare the surface-forming RIM 
polyurethane material U1. The isocyanate compo- 
nent is made of a comparatively expensive non-yel- 

45 lowing material and loaded with a coloring 
component. As shown in Fig. 1, the material U1 is 
injected in a small amount into the evacuated cavity 
104 from the irqection nozzle 125 on the mixing 
head 121 through the runner 120 and the common 

so gate 108. 

The injected small amount of surface-forming 
RIM polyurethane material U1 undergoes a sudden 
drop in pressure from the existing pressurized state 
and scatters within the cavity 104 and is deposited 

55 as a thin film on the cavity surfaces 105, thereby 
molding the surface area 148 of a coating 147. 
Since the space K works as an accumulator, the 
pressure reduction by means of the vacuum pump 
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1 18 may be ceased or continued. After a predeter- 
mined amount of the polyurethane material U1 has 
been injected, the spool 128 is advanced and the 
injection of the material U1 is stopped. 
(5) The spool 128 in the head 122 for mixing two 
interior-forming components is retracted and the 
polyol component extruded from the nozzle mem- 
ber 131 and the isocyanate component extruded 
from the nozzle member 132 are delivered into the 
mixing compartment 130, where they are mixed by 
impingement to prepare the interior-forming RIM 
polyurethane material U2. The isocyanate compo- 
nent is made of a comparatively inexpensive yel- 
lowing material and is not loaded with a coloring 
component. As shown in Rg. 3, the material U2 is 
injected into the evacuated cavity 104 from the 
injection nozzle 125 on the mixing head 122 
through the runner 107 and the common gate 108. 
In the embodiment under consideration, the inte- 
rior-forming RIM polyurethane material U2 is sub- 
stantially free of a blowing agent. 

The injected interior forming RIM polyurethane 
material U2 will fill the cavity 104 in the following 
manner. First, in the part of the material U2 which is 
distant from the cavity face 105, the gas inherently 
occluded in U2 will boil up in a vacuum atmosphere, 
thus forming a oore portion of high blow ratio. In the 
part of the material U2 which is close to the cavity 
face 105, a dense self-skin producing layer of low 
blow ratio is formed by the degasifying action in a 
vacuum atmosphere. Formed in this manner is the 
interior 149 of the coating 147 that consists of the 
core and the self-skin producing layer. Here again, 
the space works K as an accumulator, so the pres- 
sure reduction by means of the vacuum pump 118 
may be ceased or continued. It should be noted that 
the flowing tip of the material U2 will slightly blow 
out of the vent hole 1 10 in a small amount, thus pro- 
ducing a blowout portion 109. 
(6) After confirming that the surface forming RIM 
polyurethane material U1 and the interior forming 
RIM polyurethane material U2 have cured, the mold 
101 is opened and, at the same time, the vacuum 
box 111 is opened as shown in Fig. 4. Finally, the 
steering wheel 145 with the polyurethane coating 
147 is taken out of the mold and the blowout portion 
109 is removed. 

[0029] The different property polyurethane coating 
147 thus produced by RIM is characterized in that the 
surface area 148 is adequately tinted with the coloring 
component in the surface forming RIM polyurethane 
material U1; furthermore, as shown in Fig. 6, the sur- 
face area 1 48 forms a thin film that covers the entire sur- 
face of the colorant-free interior 149 on account of its 
good hiding power and, hence, the steering wheel pro- 
vided with the polyurethane coating 147 can be sold as 
such on the market. Therefore, according to the embod- 



iment under consideration, the step of applying a color- 
ant to the cavity surface 105 prior to molding can be 
omitted. As a further advantage, the coating 147 which 
has been molded using the comparatively expensive 
5 non-yellowing material in no other areas than the sur- 
face area 148 can be produced at a lower cost than 
when the entire part of the coating is molded from the 
non-yellowing material. 

[0030] A second embodiment of the present inven- 
10 tion is described below with reference to Figs. 7 to 1 1 . In 
the second embodiment, the surface area 148 is 
molded only at a specified site of the coating 147 and 
the molding apparatus to be used is the same as in the 
first embodiment except for the following points. 
15 [0031] The upper mold 102 has a runner 133 
extending downward from the top surface and two sur- 
face-forming gates 134 that diverge from the bottom 
end of the runner 133 and which are open to two dia- 
metric sites halfway in the space forming part of the cav- 
20 ity 104. The lower mold 103 is shown in Fig. 8, which 
also indicates the positions of the surface-forming gates 
134 in the upper mold 102 by dashed lines. The injec- 
tion nozzle 125 on the head 121 for mixing two surface- 
forming components penetrates a through-hole 140 
25 formed in the top plate of the upper box 1 1 2 and is con- 
nected to the runner 133. The common gate 108 in the 
first embodiment is used as an interior forming gate 181 
in the second embodiment and it has nothing like the 
opening to the runner 120 which is formed in the first 
30 embodiment. 

[0032] The method of molding a different property 
polyurethane coating by RIM according to the second 
embodiment using the apparatus described above is 
discussed below in terms of the sequence of steps 
35 involved. Steps (1) to (3) in the first embodiment are 
also performed in the second embodiment and may be 
omitted from the following description which is only 
directed to the subsequent steps. 
[0033] (4) As in the first embodiment the head 121 
40 for mixing two surface-forming components is used to 
prepare the surface-forming RIM polyurethane material 
U1. As shown in Fig. 7, the material U1 is injected in a 
small amount into the evacuated cavity 104 from the 
injection nozzle 125 on the head 121 through the runner 
45 1 33 and the two surface-forming gates 1 34. 

[0034] As in the first embodiment, the injected small 
amount of surface-forming RIM polyurethane material 
U1 scatters to provide a thin-f ilm deposit on the cavity 
surface 105. The difference is that in the second 
so embodiment, the amount of injection of the material U1 
is adjusted in such a way that it will scatter over the lim- 
ited sites of the cavity surface 105 around the two sur- 
face-forming gates 134 and. hence, the surface area 
148 of the coating 147 is only molded at those sites. 
55 [0035] (5) As in the first embodiment the head 122 
for mixing two interior-forming components is used to 
prepare the interior-forming RIM polyurethane material 
U2. The polyol component of the material U2 is made of 
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a non-yellowing material and loaded with a coloring 
component that renders a different color than the sur- 
face-forming RIM polyurethane material U1 ; the mate- 
rial U2 is so formulated that it will produce a softer 
interior 1 49 than the surface area 1 48 after molding. As 5 
shown in Fig. 9, the material U2 is injected into the evac- 
uated cavity 104 from the injection nozzle 125 on the 
head 122 through the runner 107 and the interior-form- 
ing gate 181. 

[0036] As in the f irst embodiment the injected inter- 10 
forming RIM polyurethane material U2 fills the cavity 
1 04 to form the interior 1 49 which consists of a core and 
a self -skin producing layer. 

[0037] (6) As shown in Fig. 10, the mold 101 is 
opened and the steering wheel 145 with the poly- is 
urethane coating 147 is taken out of the mold and the 
blowout portion 109 is removed. 
[0038] The external appearance of the thus RIM 
molded different property polyurethane coating 147 is 
shown in Fig. 11; the surface area 1 48 which is colored 20 
an which is harder than the interior 149 is formed only at 
tow diametric grip sites and the interior 149 which is 
rendered a different color and which is softer than the 
surface area 148 shows out at the other sites. There- 
fore, site-dependent alterations can be made with 2s 
respect to the color and the hand of the molded part 
The coating 147 has vestigial marks 143 due to the sur- 
face-forming gates 134 but they are not conspicuous 
since they are on the back side of the steering wheel 
145. so 
[0039] ft should be noted that the present invention 
is in no way limited to the two embodiments described 
on the foregoing pages and it can be embodied with the 
following various design modifications without departing 
from the invention as defined by the claims: 35 

(1) it can be embodied in the production of various 
two-color RIM molded polyurethane parts such as 
steering wheel pads; 

(2) the first embodiment may be modified in such a <o 
way that a release agent is added to the surface- 
forming RIM polyurethane material, thereby assur- 
ing better release of the two-color part from the 
mold, with the added advantage of the possibility 
that the application of the release agent to the cav- 45 
rty surfaces can be omitted; and 

(3) the second embodiment may be modified in 
such a way that the interior-forming RIM poly- 
urethane material is given a formulation that pre- 
vents or retards the formation of a self-skin so 
producing layer, whereby asperities due to the air 
bubbles in the core portion are exposed on the sur- 
face to after its appearance and hand. 

[0040] As described above in detail, the method of ss 
molding different property polyurethane parts by RIM as 
recited in claim 1 or the apparatus for implementing that 
method as recited in claim 6 assures that two-color 



parts that have different colors, properties, eta in the 
surface and the interior are easily produced by the RIM 
molding of polyurethane; furthermore, this-can be 
accomplished using two or more inexpensive heads for 
mixing two components, thereby offering the desired 
advantage of lower equipment cost. 
[0041 ] In addition to these advantages, the method 
of molding different property polyurethane parts by RIM 
as recited in claim 12 or the apparatus for implementing 
that method as recited in claim 18 assures that a sur- 
face area that is different from the interior in color, prop- 
erties, etc. can be selectively formed in desired sites of 
the molded part. 

Claims 

1. A method of molding a part by RIM comprising a 
surface layer and an interior layer having different 
properties, which comprises the steps of reducing 
the pressure in the cavity (104) of a mold (101); 
wherein 

a small amount of a surface forming RIM poly- 
urethane material is injected into said evacu- 
ated cavity (104) through a common gate (108) 
for said mold from a first head (121) for mixing 
two surface-forming components, thereby RIM 
forming the surface of the part to be molded: 
and 

thereafter, an interior-forming RIM poly- 
urethane material being different from the sur- 
face forming RIM polyurethane material, is 
injected into said evacuated cavity (104) 
through said common gate (108) from a sec- 
ond head (122) for mixing two interior-forming 
components, thereby RIM forming the interior 
of the part to be molded. 

2. The method according to claim 1 , wherein 

a polyol is supplied to a first nozzle (131) of 
said first head (121) and an isocyanate is sup- 
plied to a second nozzle (132) of said first head 
(121) which is then injected into said evacuated 
cavity (104) to form a polyurethane surface 
layer, and 

a polyol is supplied to a first nozzle (131) of 
said second head (122) and an isocyanate is 
supplied to a second nozzle (132) of said sec- 
ond head (122) which is then injected into sad 
evacuated cavity (104) to form a polyurethane 
interior layer. 

3. The method according to claim 2. wherein 

a non-yellowing isocyanate is supplied to said 
second nozzle (132) of said first head (121). 
and 
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a yellowing isocyanate is supplied to said sec- 
ond nozzle (132) of said second head (122). 

4. The method according to anyone of claims 1 to 3. 
wherein the pressure in said cavity (1 04) is reduced s 
to an amount to provide a surface layer which cov- 
ers the interior layer. 

5. The method according to anyone of claims 1 to 4, 
wherein an auxiliary component is supplied along io 
with at least one of said surface forming compo- 
nents and said interior forming components. 

6. An apparatus for molding a part by RIM comprising 

a surface layer and an interior layer having different 15 
properties, which comprises 

means (111, 115 to 118) for reducing the pres- 
sure in a cavity (104) of a mold (101), 
a common gate (1 08) that is open to said cavity 20 
(104), 

a first head (121) for mixing surface-forming 
components that is connected to said common 
gate (108); and 

a second head (122) for mixing interior-forming 25 
components being different from the surface- 
forming components, the second head (122) 
also being connected to said common gate 
(108). 

30 

7. The apparatus according to claim 6, wherein the 
first head (121) comprising at least two nozzles 
(131, 132) for mixing two different surface-forming 
components and said second head (122) com- 
prises at least two nozzles (131 , 132) for mixing two 3S 
different interior-forming components. 

8. The apparatus according to claim 6. wherein the 
first head comprises two nozzles for mixing two dif- 
ferent surface-forming components and said sec- 40 
ond head comprises two nozzles for mixing two 
different interior-forming components. 

9. The apparatus according to claim 6, 7 or 8, wherein 
said means (1 11 , 1 1 5 to 1 1 8) for reducing the pres- 45 
sure comprises a vacuum pump (118) and a cham- 
ber (1 1 1) encasing said mold. 

10. The apparatus according to claim 9, wherein said 
chamber (111) comprises a means for opening said so 
chamber and, in the same motion, said mold (101) 

for accessing said cavity of said mold. 

11. The apparatus according to claim 9 or 10, wherein 
said chamber (111) comprises a means (119) for ss 
viewing said mold. 

12. A method of molding a part by AIM comprising a 



surface layer and an interior layer having different 
properties, which comprises the steps of reducing 
the pressure in the cavity (104) of a mold (101); 
wherein 

a small amount of a surface forming RIM poly- 
urethane material is injected into said evacu- 
ated cavity (104) through a surface-forming 
gate (134) on said mold from a f irst head (121) 
for mixing two surface-forming components, 
thereby RIM forming the surface of the part to 
be molded; and 

thereafter, an interior-forming RIM poly- 
urethane material being different from the sur- 
face forming RIM polyurethane material, is 
injected into said evacuated cavity (104) 
through an interior-forming gate (181) from a 
second head (122) for mixing two interior-form- 
ing components, thereby RIM forming the inte- 
rior of the part to be molded, said interior- 
forming gate (181) being located in a different 
position from said surface-forming gate (134). 

13. The method according to claim 12, wherein 

a polyol is supplied to a first nozzle (131) of 
said first head (121) and an isocyanate is sup- 
plied to a second nozzle (1 32) of said first head 
(121) which is then injected into said evacuated 
cavity (104) to form a polyurethane surface 
layer, and 

a polyol is supplied to a first nozzle (131) of 
said second head (122) and an isocyanate is 
supplied to a second nozzle (132) of said sec- 
ond head (122) which is then injected into said 
evacuated cavity (104) to form a polyurethane 
interior layer. 

14. The method according to claim 13, wherein 

a non-yellowing isocyanate is supplied to said 
second nozzle (132) of said first head (121), 
and 

a yellowing isocyanate is supplied to said sec- 
ond nozzle (132) of said second head (122). 

15. The method according to claim 12, 13 or 14, 
wherein an auxiliary component is supplied along 
with at least one of said surface forming compo- 
nents and said interior forming components. 

1 6. The method according to anyone of claims 1 2 to 1 5, 
wherein the pressure in said cavity (104) is reduced 
to an amount to provide a surface layer which com- 
pletely covers the interior layer. 

1 7. The method according to anyone of claims 1 2 to 1 5, 
wherein the pressure in said cavity (104) is reduced 
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to an amount to provide a surface layer which partly 
covers the interior layer. 

18. An apparatus for molding a part by RIM comprising 

a surface layer and an interior layer having different s 
properties, which comprises 

means (1 1 1 , 1 15 to 1 18) of reducing the pres- 
sure in a cavity (104) of a mold (101), 
said mold (101) having a surface-forming gate io 
(134), and an interior-forming gate (181) that 
are open to said cavity (104) of said mold in dif- 
ferent positions; 

a first head (121) for mixing two surface-form- 
ing components that is connected to said sur- is 
face-forming gate (134); and 
a second head (122) for mixing two interior- 
forming components being different from the 
surface-forming components, the second head 
(122) being connected to said interior-forming 20 
gate (181). 

19. The apparatus according to claim 18, wherein the 
first head (121) comprises at least two nozzles 
(131, 132) for mixing two different surface-forming 25 
components and said second head (122) com- 
prises at least two nozzles (131 , 132) for mixing two 
different interior-forming components. 

20. The apparatus according to claim 18, wherein the 30 
first head (121) comprises two nozzles (131. 132) 

for mixing two different surface-forming compo- 
nents and said second head (122) comprises two 
nozzles (131, 132) for mixing two different interior- 
forming components. 



eine Heine Menge eines oberf lachenbildenden 
RIM-Polyurethanmaterials in den evakuierten 
Hohlraum (104) durch einen gemeinsamen 
Einlauf (108) fur die Form aus einem ersten 
Kopf (121) zum Mischen von zwei oberfiachen- 
formenden Kbmponenten injiziert wird, 
wodurch die Oberfiache des zu formenden 
Teils RIM-ausgebildet wird, und 
danach ein innenteilbildendes RIM-Polyu- 
rethanmaterial, das unterschiedlich von dem 
oberfiachenbiktenden RIM-Polyurethanmate- 
rial ist, in den evakuierten Hohlraum (104) 
durch den gemeinsamen Einlauf (108) von 
einem zweiten Kopf (122) zum Mischen von 
zwei innenteibildenden Komponenten injiziert 
wird, wodurch das Innere des zu formenden 
Teils RIM-ausgebildet wird. 

2. Verfahren nach Anspruch 1 , bei dem 

ein Polyol einer ersten Duse (131) des ersten 
Kopfes (121) zugefQhrt und ein Isocyanat einer 
zweiten Duse (132) des ersten Kopfes zuge- 
fQhrt wird, das dann in den evakuierten Hohl- 
raum (104) zur Ausbildung einer 
Polyurethanoberfiachenschicht injiziert wird, 
und 

ein Polyol einer ersten DQse (131) des zweiten 
Kopfes (122) zugefQhrt und ein Isocyanat einer 
zweiten DOse (132) des zweiten Kopfes (122) 
zugefQhrt wird. das dann in den evakuierten 
Hohlraum (104) zur Ausbildung einer Polyu- 
rethaninnenschicht injiziert wird. 



35 3. Verfahren nach Anspruch 2, bei dem 



21. The apparatus according to claim 18, 19 or 20. 
wherein said means (111, 115 to 118) for reducing 
the pressure comprises a vacuum pump (118) and 

a chamber (111) encasing said mold (101). 40 

22. The apparatus according to claim 21 , wherein said 
chamber (111) comprises means for opening said 
chamber and, in the same motion, said mold (104) 

for accessing said cavity of said mold. 45 

23. The apparatus according to claim 21 , wherein said 
chamber (1 1 1) comprises a means (119) for view- 
ing said mold. 



ein nicht-vergilbendes Isocyanat der zweiten 
DOse (132) des ersten Kopfes (121) zugefQhrt 
wird, und 

ein vergilbendes Isocyanat der zweiten DOse 
(132) des zweiten Kopfes(122) zugefQhrt wird. 

Verfahren nach einem der AnsprQche 1 bis 3, bei 
dem 

der Druck in dem Hohlraum (104) in einem 
AusmaB zum Liefern einer Oberfiachenschicht, 
die die Innenschicht bedeckt. reduziert wird. 



Patentanspruche 

1 . Verfahren zum Formen eines Teiles durch RIM, das 
eine Oberfiachenschicht und eine Innenschicht, die 
unterschiedliche Eigenschaften haben, aufweist 
das den Schritt des Reduzierens des Druckes in 
dem Hohlraum (104) einer Form (101) aufweist. 
bei dem 



so 5. Verfahren nach einem der AnsprQche 1 bis 4, bei 
dem 

eine Hilfskomponente zusammen mit minde- 
stens einer der oberf lachenbildenden Kompo- 
55 nenten und der innerrteilbildenden 

Komponenten zugefQhrt wird. 

6. Vorrichtung zum Formen eines Teiles durch RIM. 
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das eine Oberf&chenschicht und eine Innen- 
schicht, die unterschiedliche Eigenschaften aufwei- 
sen, aufweist, m'rt 

einem Mittel (111, 115-118) zum Reduzieren s 
des Druckes in einem Hohlraum (104) einer 
Form (101), 

einem gemeinsamen Einlauf (108), der zu dem 
Hohlraum (104) often ist, 

einem ersten Kopf (121) zum Mischen von io 
oberfiachenbildenden Komponenten. der mit 
dem gemeinsamen Einlauf (108) verbunden 
ist und 

einem zweiten Kopf (122) zum Mischen von 
innenteilbildenden Komponenten, die unter- 75 
schiedlich von den oberfiachenbildenden Kom- 
ponenten sind, wobei der zweite Kopf (122) 
auch mit dem gemeinsamen Einlauf (108) ver- 
bunden ist. 

20 

7. Vorrichtung nach Anspruch 6. bei dem 

der erste Kopf (121) mindestens zwei Dusen 
(131, 132) zum Mischen von zwei unterschied- 
lichen oberfiachenbildenden Komponenten 25 
aufweist und der zweite Kopf (122) mindestens 
zwei Dusen (131, 132) zum Mischen von zwei 
unterschiedlichen innenteilbildenden Kompo- 
nenten aufweist. 

30 

8. Vorrichtung nach Anspruch 6, bei der 

der erste Kopf zwei Dusen zum Mischen von 
zwei unterschiedlichen oberfiachenbildenden 
Komponenten aufweist und der zweite Kopf 35 
zwei DOsen zum Mischen von zwei unter- 
schiedlichen innenteilbildenden Komponenten 
aufweist. 

9. Vorrichtung nach Anspruch 6. 7 oder 8, bei dem 40 

das Mrttel (111,115-118) zum Reduzieren des 
Druckes eine Vakuumpumpe (118) und eine 
Kammer (111), die die Form ummarttett. auf- 
weist 45 

10. Vorrichtung nach Anspruch 9, bei der 

die Kammer (111) ein Mrttel zum Offnen der 
Kammer und, in derselben Bewegung, der so 
Form (101) zum Zugang zu dem Hohlraum der 
Form aufweist. 

1 1 . Vorrichtung nach Anspruch 9 Oder 10, bei der 

55 

die Kammer (111) ein Mrttel (119) zum Sehen 
der Form aufweist. 



12. Verfahren zum Fa men eines Teiles durch RIM. das 
eine Oberf lachenschicht und eine Innenschicht, die 
unterschiedliche Eigenschaften aufweisen, auf- 
weist, das den Schritt des Reduzierens des Druk- 
kes in dem Hohlraum (104) einer Form (101) 
aufweist, 
bei dem 

eine Weine Menge eines oberfiachenbildenden 
RIM-Polyurethanmaterials in den evakuierten 
Hohlraum (104) durch einen oberfiachenbil- 
denden Einlauf (134) an der Form aus einem 
ersten Kopf (121) zum Mischen von zwei ober- 
fiachenformenden Komponenten injiziert wird, 
wodurch die Oberfiache des zu formenden 
Teils RIM-ausgebiidet wird, und danach ein 
innenteilbiidendes RIM-Polyurethanmaterial, 
das unterschiedlich von dem oberfiachenbil- 
denden RIM-Polyurethanmaterial ist in den 
evakuierten Hohlraum (104) durch einen 
innenteilbildenden Einlauf (181) von einem 
zweiten Kopf (122) zum Mischen von zwei 
innenteilbildenden Komponenten injiziert wird, 
wodurch das Innere des zu formenden Teils 
RIM-ausgebildet wird, wobei der innenteilbil- 
dende Einlauf (181) in einer unterschiedlichen 
Position gegenuber dem oberfiachenbildenden 
Einlauf (134) befindlich ist. 

13. Verfahren nach Anspruch 12, bei dem 

ein Polyol einer ersten Duse (131) des ersten 
Kopfes (121) zugefQhrt und ein Isocyanat einer 
zweiten Duse (132) des ersten Kopfes zuge- 
fQhrt wird, das dann in den evakuierten Hohl- 
raum (104) zur Ausbildung einer 
Polyurethanoberfiachenschicht injiziert wird, 
und 

ein Polyol einer ersten Duse (131) des Zweiten 
Kopfes (122) zugefQhrt und ein Isocyanat einer 
zweiten Duse (132) des zweiten Kopfes (122) 
zugefQhrt wird, das dann in den evakuierten 
Hohlraum (104) zur Ausbildung einer Polyu- 
rethaninnenschicht injiziert wird. 

14. Verfahren nach Anspruch 13, bei dem 

ein nicht-vergilbendes Isocyanat der zweiten 
Duse (132) des ersten Kopfes (121) zugefQhrt 
wird, und 

ein vergilbendes Isocyanat der zweiten Duse 
(132) des zweiten Kopfes (122) zugefQhrt wird. 

15. Verfahren nach Anspruch 12, 13 oder 14, bei dem 

eine Hitfstomponente zusammen mit minde- 
stens einer der oberfiachenbildenden Kompo- 
nenten und der innenteilbildenden 
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Komponenten zugefOhrt wird. 

16. Verfahren nach einem der AnsprQche 12 bis 15, bei 
dem 

der Druck in dem Hohlraum (104) in einem 
AusmaB zum Uefern einer Oberf lachenschicht 
der die Innenschicht vollstandig bedeckt redu- 
ziert wird. 

17. Verfahren nach einem der AnsprQche 12 bis 15, bei 
dem 

der Druck in dem Hohlraum (104) in einem 
AusmaB zum Uefern einer Oberf lachenschicht 
der die Innenschicht teilweise bedeckt redu- 
ziert wird. 

18. Vorrichtung zum Formen eines Teiles durch RIM, 
das eine Oberfl&chenschicht und eine Innen- 
schicht, die unterschiedliche Eigenschaften aufwei- 
sen, aufweist, mit 

einem Mrttel (111, 115-118) zum Reduzieren 
des Druckes in einem Hohlraum (104) einer 
Form (101), 

wobei die Form (101) einen oberfiachenbilden- 
den Einlauf (134) und einen innenteilbildenden 
Einlauf (181) aufweist, die zum dem Hohlraum 
(104) der Form in unterschiedlichen Posrtionen 
offen sind, 

einem ersten Kopf (121) zum Mischen von 
oberfl&chenbildenden Komponenten, der mit 
dem oberf l&chenbildenden Einlauf (134) ver- 
bunden ist, und 

einem zwerten Kopf (122) zum Mischen von 
innenteilbildenden Komponenten, die unter- 
schiedlich von den oberf lachenbildenden Kom- 
ponenten sind, wobei der zweite Kopf (122) mit 
dem innenteilbildenden Einlauf (181) verbun- 
den ist. 

19. Verfahren nach Anspruch 18. bei dem 

der erste Kopf (121) mindestens zwei Dusen 
(131, 132) zum Mischen von zwei unterschied- 
lichen oberfldchenbildenden Komponenten 
aufweist und der zweite Kopf (122) mindestens 
zwei Dusen (131, 132) zum Mischen von zwei 
unterschiedlichen innenteilbildenden Kompo- 
nenten aufweist 

20. Verfahren nach Anspruch 18, bei dem 

der erste Kopf (121) zwei DOsen (131, 132) 
zum Mischen von zwei unterschiedlichen ober- 
fldchenbildenden Komponenten aufweist und 
der zweite Kopf (122) zwei Dusen (131, 132) 
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zum Mischen von zwei unterschiedlichen 
innenteilbildenden Komponenten aufweist. 

21 . Vorrichtung nach Anspruch 1 8, 1 9 Oder 20, bei dem 

das Mrttel (111,115-118) zum Reduzieren des 
Druckes eine Vakuumpumpe (118) und eine 
Kammer (111), die die Form ummanteft, auf- 
weist 

22. Vorrichtung nach Anspruch 21, bei der 

die Kammer (111) ein Mrttel zum Offnen der 
Kammer und, in derselben Bewegung, der 
Form (101) zum Zugang zu dem Hohlraum der 
Form aufweist. 

23. Vorrichtung nach Anspruch 21, bei der 

die Kammer (111) ein Mrttel (119) zum Sehen 
der Form aufweist. 

Revendications 



25 1. ProcSdS de moulage d'une pi&ce par RIM compre- 
nant une couche de surface et une couche int6- 
rieure ayant des propriStSs diffSrentes. iequel 
comprend les Stapes de reduction de la pression 
dans la cavite (104) d un moule (101); 

30 dans Iequel 

une petite quantity d'un matSriau de polyurS- 
thane RIM formant la surface est injectSe dans 
ladite cavrte mise sous vide (104) & travers une 

35 entrSe commune (1 08) pour (edit moule & partir 

d'une premiere tfite (121) pour mSlanger deux 
constituants formant la surface, formant par l& 
par RIM la surface de la pfece & mouler et 
un matSriau de polyurSthane RIM formant 

40 I'intSrieur different du matSriau de polyurS- 

thane RIM formant la surface est aprSs ceta 
injects dans ladite cavrte mise sous vide (104) 
a travers ladite entrSe commune (108) a partir 
d'une seconde t§te (122) pour mSlanger deux 

45 constituants formant rintSrieur, formant par Id 

par RIM nntSrieur de la piSce a mouler. 

2. ProcSdS selon la revendication 1 , dans iequel 

so un polyol est introduit dans une premi&re buse 

(131) de ladite premiere tGte (121) et un iso- 
cyanate est introduit dans une seconde buse 

(132) de ladite premiere tete (121) qui est 
ensuite injects dans ladite cavitS mise sous 

55 vide (104) pour former une couche de surface 

de polyurSthane, et 

un polyol est introduit dans une premiSre buse 
(131) de ladite seconde t§te (122) et un isocya- 
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nate est introduit dans une seconde buse (132) 
de ladite seconde t§te (122) qui est ensuite 
injects dans ladite cavitfi mise sous vide (104) 
pour former une couche intfirieure de polyurfi- 
thane. 

3. Procfidfi selon la revendication 2, dans lequel 

un isocyanate non jaunissant est introduit dans 
ladite seconde buse (132) de ladite premiere 
tfite (121), et 

un isocyanate jaunissant est introduit dans 
ladite seconde buse (132) de ladite seconde 
t§te (122). 

4. Procfidfi selon Tune quelconque des revendications 
1 k 3, dans lequel la pression dans ladite cavitfi 
(104) est rfiduite dans une quantity pour fournir une 
couche de surface qui recouvre la couche irrtfi- 
rieure. 



5. Procfidfi selon Tune quelconque des revendications 
1 k 4, dans lequel un constituant auxiliaire est intro- 
duit avec au moins un desdits constituarrts formant 
la surface et desdits constituarrts formant I'intfirieur. 

6. Appareil pour le moulage d'une piece par RIM com- 
prenant une couche de surface et une couche intfi- 
rieure ayant des proprifitfis difffirentes, lequel 
comprend 

des moyens (111, 115 k 118) pour rfiduire la 
pression dans une cavitfi (104) d'un moule 
(101), 

une errtrfie commune (108) qui est ouverte sur 
ladite cavity (104), 

une premiere tfite (121) pour mfilanger les 
const ituants formant la surface qui est raccor- 
dfie k ladite errtrfie commune (108); et 
une seconde tfite (122) pour mfilanger des 
const rtu ants formant Hrrtfirieur difffirerrts des 
constituarrts formant la surface, la seconde tfite 
(122) fitant figalement raccordfie k ladite 
errtrfie commune (108). 

7. Appareil selon la revendication 6, dans lequel la 
premiere tfite (121) comprend au moins deux 
buses (131, 132) pour mfilanger deux constituarrts 
difffirerrts formant la surface et ladite seconde tfite 
(122) comprend au moins deux buses (131, 132) 
pour mfilanger deux constituarrts difffirerrts formant 
llntfirieur. 

8. Appareil selon la revendication 6, dans lequel la 
premiere tfite comprend deux buses pour mfilanger 
deux constituarrts difffirerrts formant la surface et 
ladite seconde tfite comprend deux buses pour 
mfilanger deux constituarrts difffirerrts formant 



llntfirieur. 

9. Appareil selon la revendication 6, 7 ou 8, dans 
lequel lesdits moyens (111. 1156 118) pour rfiduire 

5 la pression comprennerrt une pompe k vide (1 1 8) et 
une chambre (111) englobarrt ledit moule. 

10. Appareil selon la revendication 9, dans lequel ladite 
chambre (111) comprend un moyen pour ouvrir 

10 ladite chambre et, dans le mfime mouvement, ledit 
moule (101) pour accfider k ladite cavitfi dudit 
moule. 

11. Appareil selon la revendication 9 ou 10, dans lequel 
is ladite chambre (111) comprend un moyen (119) 

pour voir ledit moule. 

12. Procfidfi de moulage d'une piece par RIM compre- 
narrt une couche de surface et une couche irrtfi- 

20 rieure ayant des proprifitfis d'rfffirerrtes, lequel 
comprend les fitapes de reduction de la pression 
dans la cavitfi (104) d'un moule (101); 
dans lequel 

25 une petite quarrtite d'un matfiriau de polyurfi- 

thane RIM formant la surface est injectee dans 
ladite cavitfi mise sous vide (104) k travers une 
errtrfie formant la surface (134) sur ledit moule 
k partir d'une premifire tfite (121) pour mfilan- 
30 ger deux constituants formant la surface, for- 

mant par \k par RIM la surface de la piece k 
mouler; et 

un matfiriau de polyurfithane RIM formant 
llntfirieur different du matfiriau de polyuri- 
as thane RIM formant la surface est aprfis cela 
injectfi dans ladite cavitfi mise sous vide (104) 
k travers une entrfie formant i'intfirieur (181) k 
partir d'une seconde tfite (122) pour mfilanger 
deux constituarrts formant Tirrtfirieur, formant 
40 par \k par RIM t'irrtfirieur de la pifice k mouler, 
ladite entrfie formant I'intfirieur (181) fitant dis- 
posfie k un endroit different de ladite errtrfie 
formant la surface (134). 



45 13. Procfidfi selon la revendication 12, dans lequel 



un polyoi est introduit dans une premifire buse 

(131) de ladite premiere tfite (121) et un iso- 
cyanate est introduit dans une seconde buse 

(132) de ladite premifire tfite (121 qui est 
ensuite injectfi dans ladite cavitfi mise sous 
vide (104) pour former une couche de surface 
de poiyurfithane, et 

un polyoi est introduit dans une premifire buse 
(131) de ladite seconde tfite (122) et un isocya- 
nate est introduit dans une seconde buse (132) 
de ladite seconde tfite (122) qui est ensuite 
injectfi dans ladite cavitfi mise sous vide (104) 
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pour former une couche interieure de polyure- 
thane. 

14. Precede selon la revendication 13, dans lequel 

un isocyanate non jaunissant est introdutt dans 
ladrte second e buse (132) de ladite premiere 
tete (121), et 

un isocyanate jaunissant est introdurt dans 
ladite seconde buse (132) de ladite seconde 
tete (122). 

15. Precede selon la revendication 12. 13 ou 14, dans 
lequel un constrtuarrt auxiliaire est introduit avec au 
moins Tun desdits constituants formarrt la surface et 
desdits constituants formant rinterieur. 

1 6. Precede selon Tune quelconque des revendi cations 
12 a 15, dans lequel la pression dans ladite cavite 
(104) est redurte dans une quantrte pour fournir une 
couche de surface qui recouvre completement la 
couche interieure. 



2a Appareil selon la revendication 18, dans lequel la 
premiere tete (121) comprend deux buses (131, 
132) pour melanger deux constituants drfferents 
formant la surface et ladite seconde tete (1 22) conv 
5 prend deux buses (131, 132) pour melanger deux 
constituants diff erents formant rinterieur. 

21. Appareil selon la revendication 18, 19 ou 20, dans 
lequel ledit moyen (11 1, 1 15 a 1 18) pour reduire la 

10 pression comprend une pompe a vide (1 18) et une 
chambre (111) engiobant ledit moule (101). 

22. Appareil selon la revendication 21, dans lequel 
ladite chambre (111) comprend un moyen pour 

15 ouvrir ladite chambre et, dans le meme mouve- 
ment, ledit moule (104) pour acceder a ladite cavite 
dudit moule. 

23. Appareil selon la revendication 21, dans lequel 
20 ladite chambre (111) comprend un moyen (119) 

pour voir ledit moule. 



17. Precede selon t'une quelconque des revendi cations 

12 a 1 5, dans lequel la pression dans ladite cavite 25 
(104) est redurte dans une quantrte pour fournir une 
couche de surface qui recouvre partiellement la 
couche interieure. 

1 8. Appareil pour le mouiage d'une pidce par RIM com- 30 
prenarrt une couche de surface et une couche inte- 
rieure ayant des proprietes differentes, lequel 
comprend 

des moyens (111, 115 a 118) de reduction de 35 
la pression dans une cavite (104) d'un moule 
001). 

ledit moule (101) ayant une entree formant la 
surface (134) et une entree formant rinterieur 
(181) qui sortt ouvertes sur ladite cavite (104) <o 
dudit moule a des endroits drfferents; 
une premiere tete (121) pour melanger deux 
constituants formant la surface qui est raccor- 
dee a ladite entree formant la surface (134); et 
une seconde tete (122) pour melanger deux 45 
constituants formant rinterieur drfferents des 
constituants formant la surface, la seconde tete 
(122) etant raccordee a ladite entree formant 
rinterieur (181). 

so 

19. Appareil selon la revendication 18, dans lequel la 
premiere tete (121) comprend au moins deux 
buses (131. 132) pour melanger deux constituants 
drfferents formant la surface et ladite seconde tete 
(122) comprend au moins deux buses (131, 132) 55 
pour melanger deux constituants drfferents formant 
rinterieur. 
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FIG. 2 
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FIG. 3 
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FIG. 5 
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FIG. 9 
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